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Introduction
Organometallic palladium complexes containing cyclometalated ligands have attracted widespread interest for applications as anti-cancer treatments [1] [2] [3] [4] [5] and in catalysis [6] [7] [8] [9] [10] [11] , together with their novel physical properties [12] [13] [14] [15] [16] [17] . The development of this chemistry stems in part from the ready availability of starting materials. Thus in 1968 reaction of 2-phenylpyridine with Na 2 [PdCl 4 ] was shown to afford a simple, high yielding route to the chloro-bridged dimer [Pd(pyC 6 H 4 )(µ-Cl)] 2 (1) [18] . This has been used as a precursor towards the synthesis of a wide range of monomeric complexes of the type [PdCl(pyC 6 [13, 22] .
Palladium complexes containing heterocyclic nitrogen-containing ligands, such as derivatives of pyridine, quinoline, pyrazole, and 1,10-phenanthroline, especially the trans analogues with non-planar amine ligands, have been found to overcome multifactorial cisplatin resistance in human ovarian cell lines [23, 24] . Given this, we were somewhat surprised to note that palladium complexes of the type [PdCl(pyC 6 Pazderski and co-workers also reported the synthesis of [PdCl(pyC 6 H 4 )(py)] together with a series of pyridine derivatives including the 2,4,6-trimethylpyridine complex which was crystallographically characterised [26] . Herein we report the related synthesis and characterisation of a series of amino-and acetylamino-pyridine complexes [PdCl(pyC 6 H 4 )L].
The aim of our work was to see if these ligands would act as mono-or bidentate ligands. In all cases the former is seen and this is confirmed by the crystal structures of four examples. In developing this idea further we also report the synthesis of diphosphine monoxide complexes, [PdCl(pyC 6 H 4 ){κ 1 -Ph 2 P(CH 2 ) n PPh 2 (O)}] (n = 1,2), for which spectroscopic data strongly suggest a monodentate coordination through phosphorus. However, addition of silver nitrate to these complexes result in precipitation of AgCl and the formation of salts in which the ligand acts as a P,O-chelate.
3
Scheme 1.
Results and discussion

Synthesis and characterisation of [PdCl
(1) with two equivalents of 2-aminopyridine in ethanol afforded after work-up the yellow mononuclear complex [PdCl(pyC 6 H 4 )(2-apy)] (2) in 78% yield. Similar reactions with 2-amino-3-methylpyridine (2-ampy), 2-aminopyrimidine (2-apym) and 2-ethylpyridine (2-etpy) also afforded related complexes 3-5 as yellow solids in 60-80% yields (Scheme 2).
Spectroscopic and analytical data were in full accord with the proposed formulations. The 
Scheme 2.
In order to confirm the above formulations, crystal structures were carried out on 2-4 the results of which are summarised in Figures 1-2 and Table 1 . Each consists of discrete monomeric molecule with distorted square planer geometry around palladium. The metal atom is ligated to one nitrogen and ortho-carbon of phenyl-pyridine ligand, one chloride and the nitrogen of the introduced ligand. In all cases a regioselective N-trans-N bonding mode is observed. The Pd-C and Pd-N bond distances are in good agreement with the previously reported palladium compounds [13, 22, [26] [27] [28] (Scheme 2). To confirm the formation of 9 a crystal structure was carried out the results of which are summarised in Figure 3 and Table 1 . Crystallographically the system is more complex with three independent molecules in the asymmetric unit. However there are only small differences between them and only one is shown. The molecular structure is very similar to those of 2-4 and the dihedral angle between the planes of the two cyclic ligands is 86.09º in the molecule shown. 
Synthesis and characterisation of diphosphine
] (n = 1,2) -
Complexes containing hemi-labile diphosphine monoxide ligands have been extensively described with some being found to be efficient catalysts for a range of processes [29] [30] [31] [32] [33] [34] .
Following the successful synthesis of the pyridyl and amino-pyridyl complexes described we 
Experimental
General methods and materials
All reactions were carried out in air using standard bench reagents. NMR spectra were recorded at the Institut für Chemie, Martin-Luther-Universität, Halle-Wittenberg, Germany, [40] , N-(2-pyridyl-3-methyl) acetamide (2-acmpy) [41] , N-(2-pyridyl)acetamide (2-acpy) [42] , benzothiazolacetamide (2-bzta) [43] were prepared by literature methods. 
Synthesis of [PdCl
Synthesis of [PdCl(pyC 6 H 4 )(2-abzt)] (9) -
Crystallography
Single crystals of 2 and 3 were mounted on glass fibres and all geometric and intensity data were taken from these samples using a Bruker SMART APEX CCD diffractometer using graphite-monochromated Mo-K α radiation (λ = 0.71073 Å) at 150 ± 2 K. Data collection, indexing and initial cell refinements were all done using SMART software. Data reduction were carried out with SAINT PLUS and absorption corrections applied using the programme SADABS [44] . Structures were solved by direct methods or Patterson methods and developed using alternating cycles of least-squares refinement and difference-Fourier synthesis. All non-hydrogen atoms were refined anisotropically. Hydrogens were placed in calculated positions (riding model). Structure solution used SHELXTL PLUS V6.10 program package [45] .
Single crystals of 4 and 9 were mounted on a SuperNova, Dual Atlas diffractometer using a Nylon Loop. The crystals were kept at 150(1) K during data collection. Using Olex2 [46] the structure was solved using Direct Methods. The structures were refined with the ShelXL refinement package using Least Squares minimization [47] . All non-hydrogen atoms were refined anisotropically and hydrogen atoms (except those directly bonded to metals) were included using a riding model. 
